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1st Editorial Decision 20th Dec 2018 

Thank you for submitting your manuscript for consideration by the EMBO Journal. We have now 
received three referee reports on your manuscript, which are included below for your information.  
 
As you can see from the comments, all three referees express interest in the presented role of 
RASSF1A in regulation of nuclear actin export. However, they also raise substantive concerns with 
the analysis that need to be addressed before they can support publication here. Based on the overall 
interest expressed in the reports, I would like to invite you to submit a revised version of your 
manuscript in which you address the comments of all three referees. I would ask you to focus in 
particular on the following points:  
 
- All referees request additional analysis and support for the role of RASSF1A in formation and 
function of the XPO6/RanGTP complex (referee #1, point 5; referee #2, point 2; referee #3, point 1)  
- Further investigation of the regulation of MRTF-A by RASSF1A (Referee #1, point 6; referee #2, 
point 3)  
- Provide further evidence for regulation nuclear actin levels upon RASSF1A manipulation 
(reviewer #1, points 4 and 7, reviewer #3, point 3)  
- Clarify the role of MST2 for RASSF1A localisation and RASSF1A/XPO6/RanGTP complex 
formation (reviewer #1, point 3; reviewer #2, point 1)  
 
I should add that it is The EMBO Journal policy to allow only a single major round of revision and 
that it is therefore important to resolve the main concerns raised at this stage. Since considerable 
additional work would be needed to fulfill all referee requests, please contact me if you would like 
to discuss the feasibility of any of the experiments for the revision.  
 
------------------------------------------------  
 
REFEREE REPORTS: 
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Referee #1:  
 
In this study the authors identify RASSF1A, the Hippo kinase regulator, as a regulator of actin 
monomer levels in the nuclear compartment via interacting with exportin 6, the specific actin export 
factor, as well as with the Ran GTPase. This leads to changes in actin-dependent gene regulation 
and may have functional effects on cell adhesion, all supposedly mediated by subsequent changes in 
the activity of MRTF-A and SRF. Finally, the authors try to correlate their findings with clinical 
data of invasive carcinoma. Overall, the findings are interesting since they identify a novel player in 
the nuclear actin-MRTF module, however, several further controls are needed.  
points of critique:  
1. Fig.2C the quantification of effective-knockdowns should be included; RASSF1A decrease 
resulted from MST2 needs to be confirmed via Western blot.  
2. It is claimed that SARAH domain is responsible for the interaction, therefore, in Fig. 3B it is 
necessary to rule out the involvement of RA domain by introducing a 288-340 mutation.  
3. Fig. 3C as the co-immunoprecipitation assay showed, Ran recruitment to the 
RASSF1A/XPO6/RanGTP complex is totally abolished. Could this be seen in staining as well? The 
same concern also exists in the Fig. 3D, disturbed formation of the complex after MST2 depletion. 
Additionally, since MST2 is not involved in the RASSF1A/XPO6/RanGTP complex, how come it 
affects the complex formation? What is the mechanism?  
4. Fig.4 is not entirely convincing. All conclusions on nuclear actin levels are based on biochemical 
fractionations, which can be often problematic. Besides, effects of siRASSF1A need to be rescued 
by siRNA resistant wt versus SARAH domain deletion derivatives! This is important and necessary. 
The biochemical analysis of cleat actin levels needs to be complemented by nuclear actin 
visualizations either with endogenous actin or at least using GFP-actin.  
5. Could the effect of RASSF1A depletion on nuclear actin levels be rescued by overexpression of 
XPO6? This would more directly confirm XPO6 is downstream of RASSF1A. In fact, rescue and 
reconstitution studies would be highly desirable.  
6. How does RASSF1A affect MRTF-A? The authors should study MRTF-A (also known as MAL, 
or MKL1!) actin interactions directly in the presence or absence of RASSF1A.  
7. What happens to nuclear F-actin in RASSF1A silenced cells? Did the author make efforts to 
visualize endogenous nuclear F-actin? This would be interesting and provide more and better 
mechanistic insight, since it has been shown in several studies that nuclear actin assembly regulates 
MRTF-A or MKL1 or MAL activity. It is also well established by now that nuclear actin is 
dynamically polymerized by various cellular cues and inputs. Hence, does an increase in nuclear 
actin levels lead to actin polymerization or changes of nuclear F-actin in this compartment?  
 
 
 
Referee #2:  
 
The manuscript by Chatzifrangkeskou et al. describes a novel role for RASSF1A tumor suppressor 
gene in regulating nuclear export of actin, and thus also MRTF-A-SRF mediated transcription. 
RASSF1A is a member of a protein family acting upstream of the Hippo-pathway, binding directly 
to the MST1 and 2 kinases of the Hippo pathway, and its inactivation is implicated in the 
development of various cancers.  
In the present manuscript, the authors broaden the functional aspects of RASSF1A by linking it to 
regulation of nuclear actin levels. Actin has been shown to shuttle in and out of the nucleus with the 
aid of transport factor Importin-9 and Exportin-6, but further regulators are poorly characterized. 
The authors first show that a pool of RASSF1 can be found on the nuclear envelope, and that this 
localization is dependent on MST2. Based on the previous data on the interaction between RASSF1 
and the Ran-GTPase, which is the major driver of energy dependent nuclear transport, the authors 
then identify an interaction between RASSF1 and Exportin-6, and surprisingly find that RASSF1 is 
required for the interaction between Exportin-6 and Ran. In cells, depletion of RASSF1 leads to 
increased nuclear accumulation of actin and profilin, as well as to decreased expression of specific 
genes previously linked to nuclear actin, cell adhesion defects and to decreased nuclear localization 
of the transcription coactivator MRTF-A and consequently decreased SRF activity. Finally, the 
expression of SRF and RASSF1A are correlated in various cancer cells.  
 
The outset for the manuscript is very interesting, and the idea that the nuclear actin pool, and 
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consequently gene expression, would be regulated by a tumour suppressor is exciting. However, the 
mechanism by which RASSF1A operates here remains somewhat unclear, and further experiments 
as well as quantifications would be needed to support the key hypothesis.  
 
Major concern  
From the data, it is clear that RASSF1A interacts with Exportin-6 and that its depletion leads to 
increased levels of actin in the nucleus. However, I do not completely understand the mechanism 
that the authors are proposing.  
First, how is the NE localization of RASSF1 related to whole business? How would the NE 
localized RASSF1A contribute to the formation of the Exportin-6-Ran-actin export complex, 
especially since MST2 does not seem to be in the complex? MST2 seems to be required for 
RASSF1A localization to the NE, but can it be excluded that it also regulates the nuclear 
localization of RASSF1A? In these experiments, the subcellular localization of RASSF1A should be 
analyzed quantitatively from a large number of cells (or by fractionation) to draw any general 
conclusions. Analyzing actin distribution in MST2 depleted cells (in case it does not affect nuclear 
localization of RASSF1A per se) would tell, if the NE localization of RASSF1A is important for 
regulating nuclear actin.  
 
Second, I am very surprised by the huge effect that RASSF1 depletion has on Exportin-6-Ran 
interactions (figure 3C), especially since it seems that the depletion of RASSF1 is not very efficient. 
Moreover, Exportin-6 has been shown to interact directly, like most other nuclear transport factors, 
with Ran (shown for example in Stuven et al. 2003). Why would the interaction in cells then require 
an additional factor? The IPs in figures 3C and D should be carefully quantified from several 
experiments to draw firm conclusions on these experiments. Related to this point, did the authors 
check the subcellular distribution of Exportin-6 in RASSF1A depleted cells?  
 
Third, the results in figures 4C and 4D on MDA-MB-231 cells are very clear, and the data seems to 
imply that due to the lack of RASSF1A, these cells have relatively high levels of nuclear actin. 
However, the Treisman-lab has shown that in these cells, MRTF-A is actually nuclear (Medjkane et 
al. 2009, NCB), which is exactly the opposite that you would expect, and not in agreement with the 
subsequent results in figure 5. What is the explanation for this?  
 
Fourth, it is surprising how well the Importin-9 silencing can "rescue" the effects of RASSF1A 
silencing on gene expression, adhesion and SRF activation in figure 5. However, key controls are 
missing. The authors should first of all convincingly demonstrate that Importin-9 is appropriately 
silenced, since the blot in S3A (of nuclear fractions only) is not very clear. They should then 
demonstrate that importin-9 silencing can actually "rescue" the nuclear actin levels back to normal 
with fractionation.  
 
In figure 1D, the PLA experiment does add too much information, and if kept in the manuscript, 
should be quantified. Figure 1E would have benefitted from a positive control for the digitonin 
treatment (e.g. some outer nuclear membrane protein) to prove that plasma membrane is 
permeabilized, since the RASSF1A staining in the cytoplasm does not look very convincing.  
 
Minor points  
In quantification of figure 4C, it is not clear what the data is relative to.  
 
At several places, the authors talk about "expression", when they should be talking about 
localization.  
 
In figure 1A, the white dashed line is in the wrong place.  
 
The materials and methods contains stuff that is not in the manuscript, e.g. on fluorouridine.  
 
On page the sentence "Lamin A/C and B1 both contribute to NE integrity, with Lamin B 
constituting more stable filaments and Lamin A/C more responsible for stable rigidity." is wrong 
and does not contain references.  
 
On page 7, depletion of IPO9 inhibits nuclear import of actin, NOT promotes export.  
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On page 7, last sentence on first paragraph does not reflect the results, since not all genes were 
increased.  
 
In discussion, the first reference is not optimal, since for example the nuclear import pathway for 
actin was not discovered, when that paper was published.  
 
 
 
Referee #3:  
 
In this manuscript, the authors demonstrated that RASSF1A (Ras association domain family 1 
isoform A), a tumour suppressor, functions as a novel regulator of actin nucleocytoplasmic 
trafficking to regulate nuclear actin levels. They found that RASSF1A localizes to nuclear envelope, 
and supports the binding between exportin-6 (XPO6) and RAN GTPase to modulate the nuclear 
actin export. Furthermore, they showed that RASSF1A is involved in the regulation of MRTF-A, a 
coactivator of the SRF transcription factor. This is an interesting paper containing potentially 
important findings and general significance. However, the current manuscript does not provide the 
mechanistic insight into how RASSF1A participates in nucleocytoplasmic transport process, 
especially, the formation of XPO6/RAN complex.  
 
Specific comments:  
 
(1) It has been already demonstrated that XPO6 directly binds to RAN (Q69L), using recombinant 
proteins (Stuven et al, 2003). So, how does RASSF1A affect the formation of XPO6/RAN complex? 
Since this is one of the most striking findings in this study, the authors need to clarify the role of 
RASSF1A.  
The authors could perform a binding assay using recombinant proteins to examine how the presence 
of RASSF1A affects the binding between XPO6 and RAN. In addition, the authors should examine 
the binding between XPO6 and RAN in MDA-MB-213 cells by co-immunoprecipitation (as in 
Figure 3C). It may also be possible that the knockdown of RASSF1A causes the subcellular 
translocation of XPO6 or RAN.  
 
(2) Figure 3C: The band intensity of XPO6 in IP sample seems too weak. Also, in Figure 3D, the 
band intensity of RASSF1A is weak as well. Therefore, it is not convincing if these antibodies could 
precipitate their antigens.  
 
(3) Figure 4A: The effect of siRASSF1A on actin/profilin nuclear export appears to be relatively 
modest, considering that XPO6-RAN interaction is almost completely disrupted by the same 
treatment (Figure 3C). This could be due to the higher concentration of actin/profilin in cytoplasm, 
as the authors stated. However, to clarify this, authors should examine the effect of XPO6 
knockdown on the actin/profilin nuclear export.  
 
(4) Page 7:  
"increased levels of MYL9, ITGB1, PAK1, and OCT4 mRNA" should be "increased levels of 
MYL9, ITGB1, and PAK1 mRNA" 
 
1st Revision - authors' response 20th Mar 19 

Referee#1:  
In this study the authors identify RASSF1A, the Hippo kinase regulator, as a regulator of actin 
monomer levels in the nuclear compartment via interacting with exportin 6, the specific actin export 
factor, as well as with the Ran GTPase. This leads to changes in actin-dependent gene regulation 
and may have functional effects on cell adhesion, all supposedly mediated by subsequent changes in 
the activity of MRTF-A and SRF. Finally, the authors try to correlate their findings with clinical 
data of invasive carcinoma. Overall, the findings are interesting since they identify a novel player in 
the nuclear actin-MRTF module, however, several further controls are needed.  
We would like to thank the reviewer for recognising the novelty of our work. Below there is a 
detailed description of all the experiments and changes performed to answer their concerns. 
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1. Fig.2C the quantification of effective-knockdowns should be included; RASSF1A decrease 
resulted from MST2 needs to be confirmed via Western blot.  
We now include these data on Figs EV1A and EV2C. The lack of RASSF1A immunofluorescence 
is due to redistribution away from the NE (Fig 2C), as the total and nuclear protein levels of 
RASSF1A do not change in MST2-depleted cells (EV2C and EV2D).  
 
2. It is claimed that SARAH domain is responsible for the interaction, therefore, in Fig. 3B it is 
necessary to rule out the involvement of RA domain by introducing a 288-340 mutation.  
We agree with the reviewer that the truncated RASSF1A expressing only the SARAH domain is 
missing, however the SARAH domain alone is not stable and expression was ineffective (as 
previously found). In light of this we have reworded the text to fit the data by describing the 
observation at the SARAH domain being ‘required’ for the interaction rather than responsible.  
 
3. Fig. 3C as the co-immunoprecipitation assay showed, Ran recruitment to the 
RASSF1A/XPO6/RanGTP complex is totally abolished. Could this be seen in staining as well? The 
same concern also exists in the Fig. 3D, disturbed formation of the complex after MST2 depletion. 
Additionally, since MST2 is not involved in the RASSF1A/XPO6/RanGTP complex, how come it 
affects the complex formation? What is the mechanism? 
 This is an important aspect of the manuscript that we did not originally focus on and also a concern 
of Rev 2 (point 2) and Rev 3 (point 1), however we now provide further experiments to elucidate a 
potential mechanism where we expand on XPO6 IP +/- RASSF1A and RASSF1A IP +/- MST2 
(new Fig 3C,E).  We provide additional XPO6 IP (+/- RASSF1A and +/- MST2) together with 
MST2 IP (+/- RASSF1A and +/- XPO6) to delineate hierarchy of associations and put the 
complexes in context of the NE association. These additional data indicate that XPO6 and RAN 
interact independently of MST2, with limited involvement of RASSF1A (or at a reduced level). 
However, the dependence of XPO6/RAN stability on RASSF1A appears to be restricted to MST2 
being present, which we interpret to be due to NE recruitment. We also further support RASSF1A 
involvement by employing a recombinant RAN binding assay where XPO6 association is reduced in 
the absence of RASSF1A (new EV3B). We have modified the text to explain this mechanism as 
below; 

….We further investigated the role of RASSF1A on the association of RAN with XPO6. 
Most strikingly, RASSF1A appeared to be required to support the XPO6/RAN complex, as 
siRNA-mediated knockdown of RASSF1A decreased association between XPO6 and RAN 
(Fig 3C). Expression of RASSF1A in MDA-MB-231 cells significantly enhances the 
association of XPO6 with RAN (EV3A). We validated this requirement for RASSF1A with a 
GST pull-down assay using recombinant GST-RAN and lysates from siCTRL or 
siRASSF1A-transfected HeLa cells (EV3B). Notably, XPO6 co-immunoprecipitation (IP) 
indicated that the XPO6/RAN complex with RASSF1A also includes MST2, suggesting 
potential recruitment to the NE via the RASSF1A-MST2 interaction (Fig 3C). Depletion of 
MST2 expression using siRNA did not affect XPO6/RAN as dramatically as siRASSF1A, 
but did reduce XPO6/RASSF1A, which we believe implies that RASSF1A may be required 
for stabilising XPO6/RAN at the NE, i.e. in an MST2 dependent manner, but the 
nucleoplasmic XPO6/RAN pool may be less dependent on RASSF1A (Fig 3C). This is 
supported by the fact that the RASSF1A interaction with XPO6/RAN is also dependent on 
MST2, and therefore NE localisation (Fig 3D). To verify this mechanism, we explored 
MST2 associated proteins by IP and found that XPO6/RAN interaction with MST2 was 
RASSF1A dependent whereas the RASSF1A/RAN interaction with MST2 did not require 
XPO6 (Fig 3E), confirming our hypothesis that XPO6/RAN complex is stabilised by 
MST2/RASSF1A interaction.  
Taken together, our results show interaction of XPO6 with RAN can occur independently of 
RASSF1A, but a pool of XPO6/RAN is stabilised by RASSF1A in a MST2 dependent 
manner at the NE. 

We have also looked at whether this model could be supported by IF (Fig for reviewers 1, below). 
Suppression of RASSF1A expression does appear to reduce the nuclear staining of RAN, and as 
total levels of RAN are unaffected (Fig 3C,E), this implies redistribution to the cytoplasm. As 
staining of XPO6 is unaffected this supports the biochemical data that the XPO6/RAN complex is 
reduced. Moreover, it also suggests that RASSF1A might be important to maintain RAN.GTP 
levels, and RAN.GDP is cytoplasmic, and this may impact on the complex formation. As this 
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requires much further thorough investigation we feel it is too preliminary to include in this story, but 
have included the following statement in the discussion.  

.. the reduced involvement of RASSF1A in the XPO6/RAN complex in the absence of MST2 
suggests that RAN/XPO6 exists independently of RASSF1A in the nucleoplasm. This means 
that XPO6/RAN complexes may be contextually distinct from RASSF1A/RAN/XPO6 and 
could involve differences in substrate loading, RAN GDP/GTP loading or post 
translational modifications of RAN [Guttler and Gorlich, 2011 EMBOJ][(Dallol et al, 
200]) [de Boor et al. 2015 PNAS][Bompard et al 2010 jcb]. 

Figure for Reviewers 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Fig.4 is not entirely convincing. All conclusions on nuclear actin levels are based on biochemical 
fractionations, which can be often problematic. Besides, effects of siRASSF1A need to be rescued 
by siRNA resistant wt versus SARAH domain deletion derivatives! This is important and necessary. 
The biochemical analysis of cleat actin levels needs to be complemented by nuclear actin 
visualizations either with endogenous actin or at least using GFP-actin.  

We originally performed fractionations as the visualization of endogenous nuclear actin is 
particularly challenging and usage of phalloidin could stabilise actin filaments (Coluccio and Tilney, 
1984; Visegrády et al. 2004).  It has been shown also that phalloidin might not bind to all the actin 
structures present in the nucleus as it requires at least seven actin subunits for binding to F-actin, 
neglecting labelling of short F-actin polymers (Kristó et al., 2016). Moreover, overexpression of 
epitope-tagged actin can be problematic, as even a subtle change in the amount of actin can interfere 
with the physiological actin dynamics, and could trigger actin polymerization by itself (Mounier et 
al., 1997; Ballestrem et al., 1998). However, we did try to visualise nuclear actin filaments 
(Phalloidin) and actin monomers (DNase I) and although we did not observe any change of the 
levels of filamentous actin in the nucleus, we now show increased monomeric actin in RASSF1A-
depleted cells. These data are now shown in Fig 4C and EV4F.  
  
 
 
 
 
It is indeed necessary to validate our results with rescue experiments. Therefore as suggested, we 
add a new set of experiments in Fig EV4A-C where the effects of RASSF1A silencing on nuclear 
actin and profilin levels were rescued by co-transfection of siRASSF1A with either SARAH-
containing RASSF1A derivatives (but not by SARAH-domain truncated) or plasmids encoding for 
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XPO6. Increase of nuclear actin and profilin in RASSF1A silenced cells was also rescued with a 
siRNA resistant RASSF1A expression plasmid.  
5. Could the effect of RASSF1A depletion on nuclear actin levels be rescued by overexpression of 
XPO6? This would more directly confirm XPO6 is downstream of RASSF1A. In fact, rescue and 
reconstitution studies would be highly desirable.  
This is a very interesting point and we thank the reviewer for this suggestion. We now include the 
results in Fig. EV4B 
 
6. How does RASSF1A affect MRTF-A? The authors should study MRTF-A (also known as MAL, 
or MKL1!) actin interactions directly in the presence or absence of RASSF1A.  
We found that increased nuclear G-actin resulted from RASSF1A silencing leads to increased actin-
MRTF-A interactions. We include these data in Fig. EV5C. 
7. What happens to nuclear F-actin in RASSF1A silenced cells? Did the author make efforts to 
visualize endogenous nuclear F-actin? This would be interesting and provide more and better 
mechanistic insight, since it has been shown in several studies that nuclear actin assembly regulates 
MRTF-A or MKL1 or MAL activity. It is also well established by now that nuclear actin is 
dynamically polymerized by various cellular cues and inputs. Hence, does an increase in nuclear 
actin levels lead to actin polymerization or changes of nuclear F-actin in this compartment?  
This is very interesting point and related to point 4. Probing endogenous F-actin by using 
fluorescently labelled phalloidin showed no difference of nuclear actin filaments between control 
RNA-treated cells and cells silenced for RASSF1A, as shown in Fig EV4F. Interestingly, 
visualisation of G-actin using fluorescently labelled DNase I revealed increase nuclear G-actin in 
RASSF1A silenced cells (Fig 4C). This is in agreement with our data showing cytoplasmic 
MRTF-A (Fig 5C) as increased nuclear G-actin promotes the nuclear export of MRTF-A 
(Vartiainen et al. 2007). 
  
Referee#2:  
 
The manuscript by Chatzifrangkeskou et al. describes a novel role for RASSF1A tumor suppressor 
gene in regulating nuclear export of actin, and thus also MRTF-A-SRF mediated transcription. 
RASSF1A is a member of a protein family acting upstream of the Hippo-pathway, binding directly 
to the MST1 and 2 kinases of the Hippo pathway, and its inactivation is implicated in the 
development of various cancers. 
 In the present manuscript, the authors broaden the functional aspects of RASSF1A by linking it to 
regulation of nuclear actin levels. Actin has been shown to shuttle in and out of the nucleus with the 
aid of transport factor Importin-9 and Exportin-6, but further regulators are poorly characterized. 
The authors first show that a pool of RASSF1 can be found on the nuclear envelope, and that this 
localization is dependent on MST2. Based on the previous data on the interaction between RASSF1 
and the Ran-GTPase, which is the major driver of energy dependent nuclear transport, the authors 
then identify an interaction between RASSF1 and Exportin-6, and surprisingly find that RASSF1 is 
required for the interaction between Exportin-6 and Ran. In cells, depletion of RASSF1 leads to 
increased nuclear accumulation of actin and profilin, as well as to decreased expression of specific 
genes previously linked to nuclear actin, cell adhesion defects and to decreased nuclear localization 
of the transcription coactivator MRTF-A and consequently decreased SRF activity. Finally, the 
expression of SRF and RASSF1A are correlated in various cancer cells.   
The outset for the manuscript is very interesting, and the idea that the nuclear actin pool, and 
consequently gene expression, would be regulated by a tumour suppressor is exciting. However, the 
mechanism by which RASSF1A operates here remains somewhat unclear, and further experiments 
as well as quantifications would be needed to support the key hypothesis.   
 
Major concern   
1. First, how is the NE localization of RASSF1 related to whole business? How would the NE 
localized RASSF1A contribute to the formation of the Exportin-6-Ran-actin export complex, 
especially since MST2 does not seem to be in the complex? MST2 seems to be required for 
RASSF1A localization to the NE, but can it be excluded that it also regulates the nuclear 
localization of RASSF1A? In these experiments, the subcellular localization of RASSF1A should be 
analyzed quantitatively from a large number of cells (or by fractionation) to draw any general 
conclusions. Analyzing actin distribution in MST2 depleted cells (in case it does not affect nuclear 
localization of RASSF1A per se) would tell, if the NE localization of RASSF1A is important for 
regulating nuclear actin.   
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We thank the reviewer for this suggestion. The nuclear localization of RASSF1A is not affected by 
the depletion of MST2 as evaluated by both immunofluorescent staining and fractionation (Fig 
EV2D, EV4D). However, the MST2-dependent RASSF1A NE localisation is important for the 
regulation of nuclear actin levels as shown by the altered nuclear actin levels in MST2-depleted cells 
(Fig EV4D). 
2. Second, I am very surprised by the huge effect that RASSF1 depletion has on Exportin-6-Ran 
interactions (figure 3C), especially since it seems that the depletion of RASSF1 is not very efficient. 
Moreover, Exportin-6 has been shown to interact directly, like most other nuclear transport factors, 
with Ran (shown for example in Stuven et al. 2003). Why would the interaction in cells then require 
an additional factor? The IPs in figures 3C and D should be carefully quantified from several 
experiments to draw firm conclusions on these experiments. Related to this point, did the authors 
check the subcellular distribution of Exportin-6 in RASSF1A depleted cells?  
 This is essentially the same issue raise by Rev1 (point 3) and Rev 3 (point 1), and an important 
aspect of the manuscript that we did not originally focus on, however we now provide further 
experiments to elucidate a potential mechanism where we expand on XPO6 IP +/- RASSF1A and 
RASSF1A IP +/- MST2 (new Fig 3C,E).  We provide additional XPO6 IP (+/- RASSF1A and +/- 
MST2) together with MST2 IP (+/- RASSF1A and +/- XPO6) to delineate hierarchy of associations 
and put the complexes in context of the NE association. These additional data indicate that XPO6 
and RAN interact independently of MST2, with limited involvement of RASSF1A (or at a reduced 
level). However, the dependence of XPO6/RAN stability on RASSF1A appears to be restricted to 
MST2 being present, which we interpret to be due to NE recruitment. We also further support 
RASSF1A involvement by employing a recombinant RAN binding assay where XPO6 association 
is reduced in the absence of RASSF1A (new EV3B). We have modified the text to explain this 
mechanism as below; 

….We further investigated the role of RASSF1A on the association of RAN with XPO6. 
Most strikingly, RASSF1A appeared to be required to support the XPO6/RAN complex, as 
siRNA-mediated knockdown of RASSF1A decreased association between XPO6 and RAN 
(Fig 3C). Expression of RASSF1A in MDA-MB-231 cells significantly enhances the 
association of XPO6 with RAN (EV3A). We validated this requirement for RASSF1A with a 
GST pull-down assay using recombinant GST-RAN and lysates from siCTRL or 
siRASSF1A-transfected HeLa cells (EV3B). Notably, XPO6 co-immunoprecipitation (IP) 
indicated that the XPO6/RAN complex with RASSF1A also includes MST2, suggesting 
potential recruitment to the NE via the RASSF1A-MST2 interaction (Fig 3C). Depletion of 
MST2 expression using siRNA did not affect XPO6/RAN as dramatically as siRASSF1A, 
but did reduce XPO6/RASSF1A, which we believe implies that RASSF1A may be required 
for stabilising XPO6/RAN at the NE, i.e. in an MST2 dependent manner, but the 
nucleoplasmic XPO6/RAN pool may be less dependent on RASSF1A (Fig 3C). This is 
supported by the fact that the RASSF1A interaction with XPO6/RAN is also dependent on 
MST2, and therefore NE localisation (Fig 3D). To verify this mechanism, we explored 
MST2 associated proteins by IP and found that XPO6/RAN interaction with MST2 was 
RASSF1A dependent whereas the RASSF1A/RAN interaction with MST2 did not require 
XPO6 (Fig 3E), confirming our hypothesis that XPO6/RAN complex is stabilised by 
MST2/RASSF1A interaction.  
Taken together, our results show interaction of XPO6 with RAN can occur independently of 
RASSF1A, but a pool of XPO6/RAN is stabilised by RASSF1A in a MST2 dependent 
manner at the NE. 

As suggested, we have also looked at XPO6 and RAN distribution (Fig for reviewers 1, above). 
Suppression of RASSF1A expression does appear to reduce the nuclear staining of RAN, and as 
total levels of RAN are unaffected (Fig 3C,E), this implies redistribution to the cytoplasm. As 
staining of XPO6 is unaffected this supports the biochemical data that the XPO6/RAN complex is 
reduced. Moreover, it also suggests that RASSF1A might be important to maintain RAN.GTP 
levels, and RAN.GDP is cytoplasmic, and this may impact on the complex formation. As this 
requires much further thorough investigation we feel it is too preliminary to include in this story, but 
have included the following statement in the discussion.  

.. the reduced involvement of RASSF1A in the XPO6/RAN complex in the absence of MST2 
suggests that RAN/XPO6 exists independently of RASSF1A in the nucleoplasm. This means 
that XPO6/RAN complexes may be contextually distinct from RASSF1A/RAN/XPO6 and 
could involve differences in substrate loading, RAN GDP/GTP loading or post 
translational modifications of RAN [Guttler and Gorlich, 2011 EMBOJ][(Dallol et al, 
200]) [de Boor et al. 2015 PNAS][Bompard et al 2010 jcb]. 
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3. Third, the results in figures 4C and 4D on MDA-MB-231 cells are very clear, and the data seems 
to imply that due to the lack of RASSF1A, these cells have relatively high levels of nuclear actin. 
However, the Treisman-lab has shown that in these cells, MRTF-A is actually nuclear (Medjkane et 
al. 2009, NCB), which is exactly the opposite that you would expect, and not in agreement with the 
subsequent results in figure 5. What is the explanation for this?  
Indeed, the report from Medjkane et al. showed that MDA-MB-231 cells express high levels of 
RhoA-GTP and therefore MRTF-A is predominantly nuclear. However, RhoA promotes the 
polymerization of G to F-actin in the cytoplasm as well as in the nucleus. We speculate that the high 
nuclear actin levels in MDA-MB-231 exist in filamentous state due to the active RhoA signalling. 
Thus, depletion of G-actin impairs the MRTF-A nuclear export and promotes its nuclear import  
(Vartiainen et al. 2007; Pawlowski et al. 2010). To address this, we did inhibit Rho/ROCK 
signalling using Y27632, and as can be seen in figure for reviewers 2, although nuclear actin in 
MDA-MB-231 is high and MRTF-A nuclear inhibition of ROCK (which should reduce filamentous 
F-actin) increases G-actin and is concomitant with MTRF-A export.  

 
Figure for Reviewers 2: Confocal images of G-actin (DNase I) and MRTF-A in control and 
ROCK inhibitor Y27632-treated-MDA-MB-231 cells. 

 
4. Fourth, it is surprising how well the Importin-9 silencing can "rescue" the effects of RASSF1A 
silencing on gene expression, adhesion and SRF activation in figure 5. However, key controls are 
missing. The authors should first of all convincingly demonstrate that Importin-9 is appropriately 
silenced, since the blot in S3A (of nuclear fractions only) is not very clear. They should then 
demonstrate that importin-9 silencing can actually "rescue" the nuclear actin levels back to normal 
with fractionation. 
As suggested we now validated the silencing of IPO9 by both qPCR and immunoblotting (EV5A-
B). 
 
In figure 1D, the PLA experiment does add too much information, and if kept in the manuscript, 
should be quantified.  
We agree with the reviewer and we now exclude these data from the manuscript. 
Figure 1E would have benefitted from a positive control for the digitonin treatment (e.g. some outer 
nuclear membrane protein) to prove that plasma membrane is permeabilized, since the RASSF1A 
staining in the cytoplasm does not look very convincing.  
We now add the Fig EV1F, in which we used α-Tubulin as a control of plasma membrane 
permeabilisation. 
Minor points   
In quantification of figure 4C, it is not clear what the data is relative to.  
At several places, the authors talk about "expression", when they should be talking about 
localization.  In figure 1A, the white dashed line is in the wrong place.   
The materials and methods contains stuff that is not in the manuscript, e.g. on fluorouridine.  
On page the sentence "Lamin A/C and B1 both contribute to NE integrity, with Lamin B 
constituting more stable filaments and Lamin A/C more responsible for stable rigidity." is wrong 
and does not contain references.   
On page 7, depletion of IPO9 inhibits nuclear import of actin, NOT promotes export.  
On page 7, last sentence on first paragraph does not reflect the results, since not all genes were 
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increased.  
In discussion, the first reference is not optimal, since for example the nuclear import pathway for 
actin was not discovered, when that paper was published.  
We have corrected the typos and inconsistencies. 
 
Referee #3: 
In this manuscript, the authors demonstrated that RASSF1A (Ras association domain family 1 
isoform A), a tumour suppressor, functions as a novel regulator of actin nucleocytoplasmic 
trafficking to regulate nuclear actin levels. They found that RASSF1A localizes to nuclear envelope, 
and supports the binding between exportin-6 (XPO6) and RAN GTPase to modulate the nuclear 
actin export. Furthermore, they showed that RASSF1A is involved in the regulation of MRTF-A, a 
coactivator of the SRF transcription factor. This is an interesting paper containing potentially 
important findings and general significance. However, the current manuscript does not provide the 
mechanistic insight into how RASSF1A participates in nucleocytoplasmic transport process, 
especially, the formation of XPO6/RAN complex. 
 Specific comments: 
(1) It has been already demonstrated that XPO6 directly binds to RAN (Q69L), using recombinant 
proteins (Stuven et al, 2003). So, how does RASSF1A affect the formation of XPO6/RAN complex? 
Since this is one of the most striking findings in this study, the authors need to clarify the role of 
RASSF1A.  
This was similar to the comment by Rev1 (point 3) and Rev2 (point 2) and was important to clarify 
further as an aspect of the manuscript that we did not originally focus on, however we now provide 
further experiments to elucidate a potential mechanism where we expand on XPO6 IP +/- RASSF1A 
and RASSF1A IP +/- MST2 (new Fig 3C,E).  We provide additional XPO6 IP (+/- RASSF1A and 
+/- MST2) together with MST2 IP (+/- RASSF1A and +/- XPO6) to delineate hierarchy of 
associations and put the complexes in context of the NE association. These additional data indicate 
that XPO6 and RAN interact independently of MST2, with limited involvement of RASSF1A (or at 
a reduced level). However, the dependence of XPO6/RAN stability on RASSF1A appears to be 
restricted to MST2 being present, which we interpret to be due to NE recruitment. We also further 
support RASSF1A involvement by employing a recombinant RAN binding assay where XPO6 
association is reduced in the absence of RASSF1A (new EV3B). We have modified the text to 
explain this mechanism as below; 

….We further investigated the role of RASSF1A on the association of RAN with XPO6. 
Most strikingly, RASSF1A appeared to be required to support the XPO6/RAN complex, as 
siRNA-mediated knockdown of RASSF1A decreased association between XPO6 and RAN 
(Fig 3C). Expression of RASSF1A in MDA-MB-231 cells significantly enhances the 
association of XPO6 with RAN (EV3A). We validated this requirement for RASSF1A with a 
GST pull-down assay using recombinant GST-RAN and lysates from siCTRL or 
siRASSF1A-transfected HeLa cells (EV3B). Notably, XPO6 co-immunoprecipitation (IP) 
indicated that the XPO6/RAN complex with RASSF1A also includes MST2, suggesting 
potential recruitment to the NE via the RASSF1A-MST2 interaction (Fig 3C). Depletion of 
MST2 expression using siRNA did not affect XPO6/RAN as dramatically as siRASSF1A, 
but did reduce XPO6/RASSF1A, which we believe implies that RASSF1A may be required 
for stabilising XPO6/RAN at the NE, i.e. in an MST2 dependent manner, but the 
nucleoplasmic XPO6/RAN pool may be less dependent on RASSF1A (Fig 3C). This is 
supported by the fact that the RASSF1A interaction with XPO6/RAN is also dependent on 
MST2, and therefore NE localisation (Fig 3D). To verify this mechanism, we explored 
MST2 associated proteins by IP and found that XPO6/RAN interaction with MST2 was 
RASSF1A dependent whereas the RASSF1A/RAN interaction with MST2 did not require 
XPO6 (Fig 3E), confirming our hypothesis that XPO6/RAN complex is stabilised by 
MST2/RASSF1A interaction.  
Taken together, our results show interaction of XPO6 with RAN can occur independently of 
RASSF1A, but a pool of XPO6/RAN is stabilised by RASSF1A in a MST2 dependent 
manner at the NE. 

As suggested, we have also looked at XPO6 and RAN distribution (Fig for reviewers 1, above). 
Suppression of RASSF1A expression does appear to reduce the nuclear staining of RAN, and as 
total levels of RAN are unaffected (Fig 3C,E), this implies redistribution to the cytoplasm. As 
staining of XPO6 is unaffected this supports the biochemical data that the XPO6/RAN complex is 
reduced. Moreover, it also suggests that RASSF1A might be important to maintain RAN.GTP 
levels, and RAN.GDP is cytoplasmic, and this may impact on the complex formation. As this 
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requires much further thorough investigation we feel it is too preliminary to include in this story, but 
have included the following statement in the discussion.  

.. the reduced involvement of RASSF1A in the XPO6/RAN complex in the absence of MST2 
suggests that RAN/XPO6 exists independently of RASSF1A in the nucleoplasm. This means 
that XPO6/RAN complexes may be contextually distinct from RASSF1A/RAN/XPO6 and 
could involve differences in substrate loading, RAN GDP/GTP loading or post 
translational modifications of RAN [Guttler and Gorlich, 2011 EMBOJ][(Dallol et al, 
200]) [de Boor et al. 2015 PNAS][Bompard et al 2010 jcb]. 

 
The authors could perform a binding assay using recombinant proteins to examine how the presence 
of RASSF1A affects the binding between XPO6 and RAN. In addition, the authors should examine 
the binding between XPO6 and RAN in MDA-MB-213 cells by co-immunoprecipitation (as in 
Figure 3C). It may also be possible that the knockdown of RASSF1A causes the subcellular 
translocation of XPO6 or RAN.  
We thank reviewer for this suggestion and we include this data on Fig EV3B where we performed 
GST-RAN pull down assay using lysates from siCTRL and siRASSF1A-treated cells. We also 
showed that the binding of XPO6 to RAN is significantly enhanced upon expression of RASSF1A 
in MDA-MB-231 cells as shown in Fig EV3A. The knockdown of RASSF1A does not alter the 
subcellular localisation of XPO6 and RAN as showed on page 1 (Rev1, point 3). 
 
(2) Figure 3C: The band intensity of XPO6 in IP sample seems too weak. Also, in Figure 3D, the 
band intensity of RASSF1A is weak as well. Therefore, it is not convincing if these antibodies could 
precipitate their antigens.  
Western blots have been replaced with new IPs from new experiments to clarify. 
(3) Figure 4A: The effect of siRASSF1A on actin/profilin nuclear export appears to be relatively 
modest, considering that XPO6-RAN interaction is almost completely disrupted by the same 
treatment (Figure 3C). This could be due to the higher concentration of actin/profilin in cytoplasm, 
as the authors stated. However, to clarify this, authors should examine the effect of XPO6 
knockdown on the actin/profilin nuclear export. 
Apologises if we misunderstand but we interpret this critique to be related to the extend to which 
nuclear actin and profilin levels are mainlined upon siRASSF1A. We do feel this are significant and 
are quantified in associated bars graphs to reflect this. In figure for reviewers 3, we provide 
additional data on nuclear/cytoplasmic levels of actin and profilin in the absence of XPO6 to 
demonstrate that the effect of siRASSF1A is similar to that achieved by siXPO6 alone, but as this is 
not novel we are not including this in the manuscript. We hope this addresses the concerns.  
 

 
Figure for Reviewers 3 
(4) Page 7: 
 "increased levels of MYL9, ITGB1, PAK1, and OCT4 mRNA" should be "increased levels of 
MYL9, ITGB1, and PAK1 mRNA"  
This is now corrected. 
 
 
 
2nd Editorial Decision 17th Apr 2019 

Thank you for submitting a revised version of your manuscript. It has now been seen by all original 
referees, which are included below for your information.  
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As you will see from the comments, while reviewers #1 and #3 find that their concerns have been 
sufficiently addressed, referee #2 notes that key conclusions of the manuscript have changed in the 
revision and requests a thorough quantification of the data to convincingly support the proposed 
mechanism. I agree with reviewer #2 that it is crucial to add this information to the manuscript 
before it can be accepted for publication here. Please also provide an explanation for this change in 
the conclusions in your point-by-point letter. Additionally, there are several issues with the 
submitted source data:  
1. Fig 1C source data appear to be mislabeled.  
2. Fig 3B IB Myc - image overcontrasted or bad resolution. Are the XPO6 input bands from the 
same blot as the IP, as they do not match the source data?  
3. Dimensions of panels appear to be altered in Fig 3A, 3C, 3D, 4A, EV1C, EV2A (lamin A/C), 
EV2C, EV3B (RASSF1A), EV4C, EV4D (lamin A/C), EV4E (GAPDH), EV4G, EV5B  
4. In Fig 4D, profilin panel does not fit to the source data  
5. In Fig EV1A, RASSF1A panel does not fit to the source data  
6. Several source data panels are mislabeled (EV1E should be EV1F, EV2B should be EV2A, 
EV2A should be EV2C, EV4D should be EV4E and vice versa, EV5D should be EV5C)  
7. Background has been removed in Fig EV4A Myc panel  
8. Contrast has been changed in an unusual manner for Fig EV4B (actin and XPO6 panels), EV4G 
(GAPDH and RASSF1A panel), EV5B (IPO9 panel). In general, contrast has been adjusted in many 
blots for unclear reasons.  
 
There are also additional editorial issues that I would like to ask you to address in the revised 
manuscript:  
 
------------------------------------------------  
 
REFEREE REPORTS: 
 
Referee #1:  
 
The authors ave done a very good job in revising their manuscript. I cartoon illustrating the role of 
RASSF1A in nuclear-cytoplasmic shuttling of actin and MRTF would help to guide the reader 
possibly.  
 
 
 
Referee #2:  
 
In their revised Chatzifrangkeskou et al. have extensively modified their manuscript according to the 
criticism by the reviewers. Indeed, these revisions have made parts of the manuscript stronger. 
However, most of my main concerns still remain.  
 
To elucidate the mechanism by which RASSF1 (and MST2) regulate nuclear actin levels, the 
authors have done further experiments, and e.g. more co-immunoprecipitation experiments. In the 
first submission, RASSF1 depletion (which was only partial) did completely abolish the interaction 
between Exportin-6 and Ran, and MST2 was not detected in the complex. Now in the revised 
manuscript, the data shows decreased interaction between Exportin-6 and Ran in RASSF1 depleted 
cells, and also MST2 can be detected in the complex. Because of these discrepancies, it is 
ABSOLUTELY CRUCIAL that the authors quantify the results from at least three independent 
experiments and also show the original data as uncropped and unprocessed blots (see my comment 
also below).  
 
There is a general lack of quantification throughout the manuscript. For instance, the authors have 
now examined actin distribution upon MST2 depletion, but the data is not quantified. Similarly, the 
authors have examined nuclear actin levels upon Importin-9 depletion, but the data is not quantified. 
Moreover, although the qPCR analysis seems to suggest that Importin-9 depletion worked, it is 
impossible to judge this at the protein level, and this is general trend in the manuscript. I suggest that 
the authors show and quantify their depletion efficiencies for each case.  
 
Finally, the blots shown in uncropped/unprocessed blots do not appear to be either, since it is clear 
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that the blots have been cropped, and also somehow adjusted, since for example the background 
seems very similar in most cases (even in blots that should have different exposure times). There are 
also some inconsistencies in labeling the blots, so I suggest that you check these carefully.  
 
 
 
Referee #3:  
 
The authors have addressed most of my concerns in a satisfactory manner. 
 
 
2nd Revision - authors' response 23rd Apr 2019 

Please see next page. 
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EDITOR:	
As	 you	will	 see	 from	 the	 comments,	while	 reviewers	#1	and	#3	 find	 that	 their	 concerns	have	been	
sufficiently	addressed,	referee	#2	notes	that	key	conclusions	of	the	manuscript	have	changed	in	the	
revision	 and	 requests	 a	 thorough	 quantification	 of	 the	 data	 to	 convincingly	 support	 the	 proposed	
mechanism.	I	agree	with	reviewer	#2	that	it	is	crucial	to	add	this	information	to	the	manuscript	before	
it	 can	 be	 accepted	 for	 publication	 here.	 Please	 also	 provide	 an	 explanation	 for	 this	 change	 in	 the	
conclusions	in	your	point-by-point	letter.		
	
RESPONSE:	
Further	thorough	quantification	is	now	provided.	Importantly	the	conclusions	have	not	changed	from	
the	original	submission	in	which	we	stated	“Taken	together,	we	have	identified	a	previously	unknown	
mechanism	by	which	the	nuclear	actin	pool	is	regulated	and	uncovered	a	previously	unknown	link	of	
RASSF1A	and	MTRF/SRF	in	tumour	suppression.”	The	reviewer	asked	us	to	provide	further	data	on	the	
mechanism	by	exploring	the	regulatory	complex	in	more	detail.	In	this	regard,	we	found	that	MST2	
can	be	at	 low	 levels	 in	 the	complex	 -	 this	however	was	not	 the	main	point	of	 the	article,	was	not	
presented	as	a	conclusion	in	the	summary	or	mentioned	in	the	title.	We	discussed	the	finding	of	MST2	
in	the	complex	in	detail	in	the	original	rebuttal	below;	
	

Reviewer	2	point2.	Second,	I	am	very	surprised	by	the	huge	effect	that	RASSF1	depletion	has	
on	 Exportin-6-Ran	 interactions	 (figure	 3C),	 especially	 since	 it	 seems	 that	 the	 depletion	 of	
RASSF1	is	not	very	efficient.	Moreover,	Exportin-6	has	been	shown	to	interact	directly,	like	most	
other	nuclear	transport	factors,	with	Ran	(shown	for	example	in	Stuven	et	al.	2003).	Why	would	
the	interaction	in	cells	then	require	an	additional	factor?	The	IPs	in	figures	3C	and	D	should	be	
carefully	quantified	from	several	experiments	to	draw	firm	conclusions	on	these	experiments.	
Related	 to	 this	 point,	 did	 the	 authors	 check	 the	 subcellular	 distribution	 of	 Exportin-6	 in	
RASSF1A	depleted	cells?		
	This	is	essentially	the	same	issue	raise	by	Rev1	(point	4)	and	Rev	3	(point	1),	and	an	important	
aspect	of	the	manuscript	that	we	did	not	originally	focus	on,	however	we	now	provide	further	
experiments	to	elucidate	a	potential	mechanism	where	we	expand	on	XPO6	IP	+/-	RASSF1A	
and	RASSF1A	IP	+/-	MST2	(new	Fig	3C,E).		We	provide	additional	XPO6	IP	(+/-	RASSF1A	and	+/-	
MST2)	 together	 with	 MST2	 IP	 (+/-	 RASSF1A	 and	 +/-	 XPO6)	 to	 delineate	 hierarchy	 of	
associations	and	put	the	complexes	 in	context	of	 the	NE	association.	These	additional	data	
indicate	 that	 XPO6	 and	 RAN	 interact	 independently	 of	MST2,	 with	 limited	 involvement	 of	
RASSF1A	(or	at	a	reduced	level).	However,	the	dependence	of	XPO6/RAN	stability	on	RASSF1A	
appears	 to	 be	 restricted	 to	 MST2	 being	 present,	 which	 we	 interpret	 to	 be	 due	 to	 NE	
recruitment.	We	also	further	support	RASSF1A	involvement	by	employing	a	recombinant	RAN	
binding	assay	where	XPO6	association	is	reduced	in	the	absence	of	RASSF1A	(new	EV3B).	We	
have	modified	the	text	to	explain	this	mechanism	as	below;		

	
Referee	#2:		 	
In	their	revised	Chatzifrangkeskou	et	al.	have	extensively	modified	their	manuscript	according	to	the	
criticism	 by	 the	 reviewers.	 Indeed,	 these	 revisions	 have	 made	 parts	 of	 the	 manuscript	 stronger.	
However,	most	of	my	main	concerns	still	remain.	 		
	
RESPONSE:	
We	 thank	 the	 reviewer	 for	 their	 recognition	 that	 the	 additional	 data	we	 present	 addressed	 their	
concerns	and	made	the	manuscript	stronger.	In	an	effort	to	satisfy	their	remaining	concerns	we	have	
addressed	these	explicitly	below.		 	
	
Point	1.	To	elucidate	the	mechanism	by	which	RASSF1	(and	MST2)	regulate	nuclear	actin	 levels,	the	
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authors	have	done	 further	experiments,	and	e.g.	more	co-immunoprecipitation	experiments.	 In	 the	
first	 submission,	 RASSF1	 depletion	 (which	 was	 only	 partial)	 did	 completely	 abolish	 the	 interaction	
between	 Exportin-6	 and	 Ran,	 and	 MST2	 was	 not	 detected	 in	 the	 complex.	 Now	 in	 the	 revised	
manuscript,	 the	data	shows	decreased	 interaction	between	Exportin-6	and	Ran	 in	RASSF1	depleted	
cells,	and	also	MST2	can	be	detected	in	the	complex.	
	
As	described	 in	 the	original	 rebuttal,	we	 further	 investigated	 the	 complex	 as	 a	 specific	 request	 to	
elucidate	the	mechanism	–	our	overall	conclusions	have	not	changed.	The	original	and	the	revised	
manuscript	described	the	same	–	decreased	interaction	between	XPO6	and	RAN	in	RASSF1	depleted	
cells,	this	has	not	changed	in	the	resubmission	as	the	reviewer	appears	to	suggest.		We	do	now	identify	
a	low	level	of	MST2	in	the	complex	which	was	undetectable	by	standard	approaches	used	previously	
and	required	super	sensitive	ECL	methods,	which	we	only	applied	to	address	the	mechanistic	question	
raised	by	the	reviewer.	The	presence	of	MST2	in	the	complex	clarifies	the	original	conclusion	but	again	
does	not	change	the	novel	process	of	nuclear	actin	regulation	we	describe.			
	
	Because	of	these	discrepancies,	it	is	ABSOLUTELY	CRUCIAL	that	the	authors	quantify	the	results	from	
at	least	three	independent	experiments	and	also	show	the	original	data	as	uncropped	and	unprocessed	
blots	(see	my	comment	also	below).		 	
	
We	apologise	for	not	making	this	clear	in	the	figure	legends	and	not	making	the	PCR	and	statistical	
statement	 in	 the	 methods	 more	 comprehensive.	 All	 experiments	 were	 in	 keeping	 with	 standard	
scientific	rigor	and	representative	of	at	least	n	=	3	experiments.	For	figure	3C	and	3D	we	now	provide	
additional	quantification	of	the	representative	IP	western	blots	from	3	independent	experiments.	In	
the	R1	version	EV3C,	EV3D	we	had	demonstrated	 the	original	uncropped	and	unprocessed	blot	of	
Fig3C	(scanned	at	16bit	grayscale),	Fig	3C	blots	are	reproduced	below	for	editorial	consideration	have	
been	scanned	again	at	48bit	colour	to	demonstrate	the	scanned	images	have	not	been	manipulated.	
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Point	2.	There	is	a	general	lack	of	quantification	throughout	the	manuscript.	For	instance,	the	authors	
have	now	examined	actin	distribution	upon	MST2	depletion,	but	the	data	is	not	quantified.	Similarly,	
the	 authors	 have	 examined	 nuclear	 actin	 levels	 upon	 Importin-9	 depletion,	 but	 the	 data	 is	 not	
quantified.	Moreover,	although	the	qPCR	analysis	seems	to	suggest	that	Importin-9	depletion	worked,	
it	is	impossible	to	judge	this	at	the	protein	level,	and	this	is	general	trend	in	the	manuscript.	I	suggest	
that	the	authors	show	and	quantify	their	depletion	efficiencies	for	each	case.		 	
	
This	is	an	unfair	comment	as	we	have	provided	extensive	quantification	for	the	main	data	of	Fig	4,	5	
and	6	 in	both	the	original	 submission	and	the	revised	version.	We	also	provided	quantification	 for	
knockdown	experiments	 in	EV1A,	EV2C	and	EV5A.	We	are	happy	to	provide	the	 further	 requested	
quantification	of	actin	levels	with	siMST2	(new	Fig	EV4D)	and	siIPO9	(new	Fig	EV5B)	to	support	the	
clearly	apparent	changes	in	protein	levels.	The	data	in	Fig	EV5B	demonstrated	an	evident	decrease	in	
IPO9	protein	 level	(red	boxes	below),	which	we	felt	clearly	reflected	the	changes	 in	rtPCR	levels	of	
IPO9,	is	now	further	supported	by	quantification	of	this	control	(from	n=3	experiments)	as	requested	
in	new	fig	EV5B.		

	
Point	3.	Finally,	the	blots	shown	in	uncropped/unprocessed	blots	do	not	appear	to	be	either,	since	it	is	
clear	that	the	blots	have	been	cropped,	and	also	somehow	adjusted,	since	for	example	the	background	
seems	very	similar	in	most	cases	(even	in	blots	that	should	have	different	exposure	times).	 
	
Apologies,	but	is	not	clear	exactly	what	is	required	here.	Does	the	reviewer	want	to	see	the	original	
films	 that	were	exposed?	 If	 so	an	example	of	 this	 is	below.	Blots	are	a	 true	 representation	of	 the	
original	scanned	 imaged	and	have	not	been	manipulated.	The	background	emanates	from	the	film	
that	the	ECL	treated	blots	were	exposed	to,	therefore	should	be	the	same	in	all	cases.	Any	cropping	
was	to	reduce	overall	file	size	but	maintained	the	representation	of	the	original	gel-transferred	filter	
relevant	rather	than	the	entire	film	–	and	is	appropriate	for	journals.		
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There	are	also	some	inconsistencies	in	labeling	the	blots,	so	I	suggest	that	you	check	these	carefully.		
	
We	thank	the	reviewer	for	pointing	out	errors	and	these	have	now	been	corrected.		
	
EDITOR:	
Additionally,	there	are	several	issues	with	the	submitted	source	data:		
1.	Fig	1C	source	data	appear	to	be	mislabeled.		
2.	Fig	3B	IB	Myc	-	image	overcontrasted	or	bad	resolution.	Are	the	XPO6	input	bands	from	the	same	
blot	as	the	IP,	as	they	do	not	match	the	source	data?		
3.	Dimensions	of	panels	appear	to	be	altered	in	Fig	3A,	3C,	3D,	4A,	EV1C,	EV2A	(lamin	A/C),	EV2C,	
EV3B	(RASSF1A),	EV4C,	EV4D	(lamin	A/C),	EV4E	(GAPDH),	EV4G,	EV5B		
4.	In	Fig	4D,	profilin	panel	does	not	fit	to	the	source	data		
5.	In	Fig	EV1A,	RASSF1A	panel	does	not	fit	to	the	source	data		
6.	Several	source	data	panels	are	mislabeled	(EV1E	should	be	EV1F,	EV2B	should	be	EV2A,	EV2A	
should	be	EV2C,	EV4D	should	be	EV4E	and	vice	versa,	EV5D	should	be	EV5C)		
7.	Background	has	been	removed	in	Fig	EV4A	Myc	panel		
8.	Contrast	has	been	changed	in	an	unusual	manner	for	Fig	EV4B	(actin	and	XPO6	panels),	EV4G	
(GAPDH	and	RASSF1A	panel),	EV5B	(IPO9	panel).	In	general,	contrast	has	been	adjusted	in	many	
blots	for	unclear	reasons.		
 
RESPONSE:	
We	thank	the	Editor	for	pointing	out	errors	and	these	have	now	been	corrected.		
	



The EMBO Journal - Peer Review Process File 
 

 
© European Molecular Biology Organization  

3rd Editorial Decision 14th May 2019 

Thanks very much for incorporating the final changes into the manuscript. I am now happy to 
inform you that your manuscript has been accepted for publication in The EMBO Journal. 
Congratulations on a nice study! 
 
 



USEFUL	  LINKS	  FOR	  COMPLETING	  THIS	  FORM

http://www.antibodypedia.com
http://1degreebio.org
http://www.equator-‐network.org/reporting-‐guidelines/improving-‐bioscience-‐research-‐reporting-‐the-‐arrive-‐guidelines-‐for-‐reporting-‐animal-‐research/

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov
http://www.consort-‐statement.org
http://www.consort-‐statement.org/checklists/view/32-‐consort/66-‐title

!

http://www.equator-‐network.org/reporting-‐guidelines/reporting-‐recommendations-‐for-‐tumour-‐marker-‐prognostic-‐studies-‐remark/
!

http://datadryad.org
!

http://figshare.com
!

http://www.ncbi.nlm.nih.gov/gap
!

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/
! http://jjj.biochem.sun.ac.za
! http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
! http://www.selectagents.gov/
!

!
!

!
!

" common	  tests,	  such	  as	  t-‐test	  (please	  specify	  whether	  paired	  vs.	  unpaired),	  simple	  χ2	  tests,	  Wilcoxon	  and	  Mann-‐Whitney	  
tests,	  can	  be	  unambiguously	  identified	  by	  name	  only,	  but	  more	  complex	  techniques	  should	  be	  described	  in	  the	  methods	  
section;

" are	  tests	  one-‐sided	  or	  two-‐sided?
" are	  there	  adjustments	  for	  multiple	  comparisons?
" exact	  statistical	  test	  results,	  e.g.,	  P	  values	  =	  x	  but	  not	  P	  values	  <	  x;
" definition	  of	  ‘center	  values’	  as	  median	  or	  average;
" definition	  of	  error	  bars	  as	  s.d.	  or	  s.e.m.	  

1.a.	  How	  was	  the	  sample	  size	  chosen	  to	  ensure	  adequate	  power	  to	  detect	  a	  pre-‐specified	  effect	  size?

1.b.	  For	  animal	  studies,	  include	  a	  statement	  about	  sample	  size	  estimate	  even	  if	  no	  statistical	  methods	  were	  used.

2.	  Describe	  inclusion/exclusion	  criteria	  if	  samples	  or	  animals	  were	  excluded	  from	  the	  analysis.	  Were	  the	  criteria	  pre-‐
established?

3.	  Were	  any	  steps	  taken	  to	  minimize	  the	  effects	  of	  subjective	  bias	  when	  allocating	  animals/samples	  to	  treatment	  (e.g.	  
randomization	  procedure)?	  If	  yes,	  please	  describe.	  

For	  animal	  studies,	  include	  a	  statement	  about	  randomization	  even	  if	  no	  randomization	  was	  used.

4.a.	  Were	  any	  steps	  taken	  to	  minimize	  the	  effects	  of	  subjective	  bias	  during	  group	  allocation	  or/and	  when	  assessing	  results	  
(e.g.	  blinding	  of	  the	  investigator)?	  If	  yes	  please	  describe.

4.b.	  For	  animal	  studies,	  include	  a	  statement	  about	  blinding	  even	  if	  no	  blinding	  was	  done

5.	  For	  every	  figure,	  are	  statistical	  tests	  justified	  as	  appropriate?

Do	  the	  data	  meet	  the	  assumptions	  of	  the	  tests	  (e.g.,	  normal	  distribution)?	  Describe	  any	  methods	  used	  to	  assess	  it.

Is	  there	  an	  estimate	  of	  variation	  within	  each	  group	  of	  data?

Is	  the	  variance	  similar	  between	  the	  groups	  that	  are	  being	  statistically	  compared?

The	  statistical	  tests	  performed	  are	  stated	  in	  all	  figure	  legends.

Data	  were	  tested	  for	  normality	  using	  the	  Graphpad	  Prism	  software

SD	  is	  shown

We	  did	  not	  perform	  separate	  variance	  tests

YOU	  MUST	  COMPLETE	  ALL	  CELLS	  WITH	  A	  PINK	  BACKGROUND	  #

Appropriate	  sample	  sizes	  were	  chosen	  for	  analysis.	  Biological	  replicates	  resulted	  in	  similar	  results	  
with	  small	  SD	  indicating	  appropriate	  sample	  size.

N/A

Only	  data	  that	  resulted	  from	  technical	  problems	  were	  ommited	  (eg.	  failed	  immunoflouresent	  
stainings	  or	  smeared	  bands	  in	  western	  blots)

Cells	  were	  seeded	  and	  chosen	  randomly	  for	  transfection	  or	  drug	  treatment.	  For	  	  	  fluorescence	  	  	  	  
image	  	  	  	  analysis,	  	  	  	  random	  	  	  	  fields	  	  	  	  were	  	  	  	  chosen	  	  	  	  by	  	  	  	  observing	  	  	  	  samples	  	  	  	  on	  	  	  	  channels	  	  	  	  
not	  	  	  	  relevant	  	  	  	  for	  	  	  	  the	  	  	  	  analysis	  	  	  	  (eg	  	  	  DAPI).	  	  

N/A

The	  investigator	  was	  not	  blinded

N/A

1.	  Data

the	  data	  were	  obtained	  and	  processed	  according	  to	  the	  field’s	  best	  practice	  and	  are	  presented	  to	  reflect	  the	  results	  of	  the	  
experiments	  in	  an	  accurate	  and	  unbiased	  manner.
figure	  panels	  include	  only	  data	  points,	  measurements	  or	  observations	  that	  can	  be	  compared	  to	  each	  other	  in	  a	  scientifically	  
meaningful	  way.
graphs	  include	  clearly	  labeled	  error	  bars	  for	  independent	  experiments	  and	  sample	  sizes.	  Unless	  justified,	  error	  bars	  should	  
not	  be	  shown	  for	  technical	  replicates.
if	  n<	  5,	  the	  individual	  data	  points	  from	  each	  experiment	  should	  be	  plotted	  and	  any	  statistical	  test	  employed	  should	  be	  
justified

the	  exact	  sample	  size	  (n)	  for	  each	  experimental	  group/condition,	  given	  as	  a	  number,	  not	  a	  range;

Each	  figure	  caption	  should	  contain	  the	  following	  information,	  for	  each	  panel	  where	  they	  are	  relevant:

2.	  Captions

The	  data	  shown	  in	  figures	  should	  satisfy	  the	  following	  conditions:

Source	  Data	  should	  be	  included	  to	  report	  the	  data	  underlying	  graphs.	  Please	  follow	  the	  guidelines	  set	  out	  in	  the	  author	  ship	  
guidelines	  on	  Data	  Presentation.

Please	  fill	  out	  these	  boxes	  #	  (Do	  not	  worry	  if	  you	  cannot	  see	  all	  your	  text	  once	  you	  press	  return)

a	  specification	  of	  the	  experimental	  system	  investigated	  (eg	  cell	  line,	  species	  name).

C-‐	  Reagents

B-‐	  Statistics	  and	  general	  methods

the	  assay(s)	  and	  method(s)	  used	  to	  carry	  out	  the	  reported	  observations	  and	  measurements	  
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  being	  measured.
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  altered/varied/perturbed	  in	  a	  controlled	  manner.

a	  statement	  of	  how	  many	  times	  the	  experiment	  shown	  was	  independently	  replicated	  in	  the	  laboratory.

Any	  descriptions	  too	  long	  for	  the	  figure	  legend	  should	  be	  included	  in	  the	  methods	  section	  and/or	  with	  the	  source	  data.

	  

In	  the	  pink	  boxes	  below,	  please	  ensure	  that	  the	  answers	  to	  the	  following	  questions	  are	  reported	  in	  the	  manuscript	  itself.	  
Every	  question	  should	  be	  answered.	  If	  the	  question	  is	  not	  relevant	  to	  your	  research,	  please	  write	  NA	  (non	  applicable).	  	  
We	  encourage	  you	  to	  include	  a	  specific	  subsection	  in	  the	  methods	  section	  for	  statistics,	  reagents,	  animal	  models	  and	  human	  
subjects.	  	  

definitions	  of	  statistical	  methods	  and	  measures:

a	  description	  of	  the	  sample	  collection	  allowing	  the	  reader	  to	  understand	  whether	  the	  samples	  represent	  technical	  or	  
biological	  replicates	  (including	  how	  many	  animals,	  litters,	  cultures,	  etc.).
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6.	  To	  show	  that	  antibodies	  were	  profiled	  for	  use	  in	  the	  system	  under	  study	  (assay	  and	  species),	  provide	  a	  citation,	  catalog	  
number	  and/or	  clone	  number,	  supplementary	  information	  or	  reference	  to	  an	  antibody	  validation	  profile.	  e.g.,	  
Antibodypedia	  (see	  link	  list	  at	  top	  right),	  1DegreeBio	  (see	  link	  list	  at	  top	  right).

7.	  Identify	  the	  source	  of	  cell	  lines	  and	  report	  if	  they	  were	  recently	  authenticated	  (e.g.,	  by	  STR	  profiling)	  and	  tested	  for	  
mycoplasma	  contamination.

*	  for	  all	  hyperlinks,	  please	  see	  the	  table	  at	  the	  top	  right	  of	  the	  document

8.	  Report	  species,	  strain,	  gender,	  age	  of	  animals	  and	  genetic	  modification	  status	  where	  applicable.	  Please	  detail	  housing	  
and	  husbandry	  conditions	  and	  the	  source	  of	  animals.

9.	  For	  experiments	  involving	  live	  vertebrates,	  include	  a	  statement	  of	  compliance	  with	  ethical	  regulations	  and	  identify	  the	  
committee(s)	  approving	  the	  experiments.

10.	  We	  recommend	  consulting	  the	  ARRIVE	  guidelines	  (see	  link	  list	  at	  top	  right)	  (PLoS	  Biol.	  8(6),	  e1000412,	  2010)	  to	  ensure	  
that	  other	  relevant	  aspects	  of	  animal	  studies	  are	  adequately	  reported.	  See	  author	  guidelines,	  under	  ‘Reporting	  
Guidelines’.	  See	  also:	  NIH	  (see	  link	  list	  at	  top	  right)	  and	  MRC	  (see	  link	  list	  at	  top	  right)	  recommendations.	  	  Please	  confirm	  
compliance.

11.	  Identify	  the	  committee(s)	  approving	  the	  study	  protocol.

12.	  Include	  a	  statement	  confirming	  that	  informed	  consent	  was	  obtained	  from	  all	  subjects	  and	  that	  the	  experiments	  
conformed	  to	  the	  principles	  set	  out	  in	  the	  WMA	  Declaration	  of	  Helsinki	  and	  the	  Department	  of	  Health	  and	  Human	  
Services	  Belmont	  Report.

13.	  For	  publication	  of	  patient	  photos,	  include	  a	  statement	  confirming	  that	  consent	  to	  publish	  was	  obtained.

14.	  Report	  any	  restrictions	  on	  the	  availability	  (and/or	  on	  the	  use)	  of	  human	  data	  or	  samples.

15.	  Report	  the	  clinical	  trial	  registration	  number	  (at	  ClinicalTrials.gov	  or	  equivalent),	  where	  applicable.

16.	  For	  phase	  II	  and	  III	  randomized	  controlled	  trials,	  please	  refer	  to	  the	  CONSORT	  flow	  diagram	  (see	  link	  list	  at	  top	  right)	  
and	  submit	  the	  CONSORT	  checklist	  (see	  link	  list	  at	  top	  right)	  with	  your	  submission.	  See	  author	  guidelines,	  under	  
‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  submitted	  this	  list.

17.	  For	  tumor	  marker	  prognostic	  studies,	  we	  recommend	  that	  you	  follow	  the	  REMARK	  reporting	  guidelines	  (see	  link	  list	  at	  
top	  right).	  See	  author	  guidelines,	  under	  ‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  followed	  these	  guidelines.

18:	  Provide	  a	  “Data	  Availability”	  section	  at	  the	  end	  of	  the	  Materials	  &	  Methods,	  listing	  the	  accession	  codes	  for	  data	  
generated	  in	  this	  study	  and	  deposited	  in	  a	  public	  database	  (e.g.	  RNA-‐Seq	  data:	  Gene	  Expression	  Omnibus	  GSE39462,	  
Proteomics	  data:	  PRIDE	  PXD000208	  etc.)	  Please	  refer	  to	  our	  author	  guidelines	  for	  ‘Data	  Deposition’.

Data	  deposition	  in	  a	  public	  repository	  is	  mandatory	  for:	  
a.	  Protein,	  DNA	  and	  RNA	  sequences	  
b.	  Macromolecular	  structures	  
c.	  Crystallographic	  data	  for	  small	  molecules	  
d.	  Functional	  genomics	  data	  
e.	  Proteomics	  and	  molecular	  interactions
19.	  Deposition	  is	  strongly	  recommended	  for	  any	  datasets	  that	  are	  central	  and	  integral	  to	  the	  study;	  please	  consider	  the	  
journal’s	  data	  policy.	  If	  no	  structured	  public	  repository	  exists	  for	  a	  given	  data	  type,	  we	  encourage	  the	  provision	  of	  
datasets	  in	  the	  manuscript	  as	  a	  Supplementary	  Document	  (see	  author	  guidelines	  under	  ‘Expanded	  View’	  or	  in	  
unstructured	  repositories	  such	  as	  Dryad	  (see	  link	  list	  at	  top	  right)	  or	  Figshare	  (see	  link	  list	  at	  top	  right).
20.	  Access	  to	  human	  clinical	  and	  genomic	  datasets	  should	  be	  provided	  with	  as	  few	  restrictions	  as	  possible	  while	  
respecting	  ethical	  obligations	  to	  the	  patients	  and	  relevant	  medical	  and	  legal	  issues.	  If	  practically	  possible	  and	  compatible	  
with	  the	  individual	  consent	  agreement	  used	  in	  the	  study,	  such	  data	  should	  be	  deposited	  in	  one	  of	  the	  major	  public	  access-‐
controlled	  repositories	  such	  as	  dbGAP	  (see	  link	  list	  at	  top	  right)	  or	  EGA	  (see	  link	  list	  at	  top	  right).
21.	  Computational	  models	  that	  are	  central	  and	  integral	  to	  a	  study	  should	  be	  shared	  without	  restrictions	  and	  provided	  in	  a	  
machine-‐readable	  form.	  	  The	  relevant	  accession	  numbers	  or	  links	  should	  be	  provided.	  When	  possible,	  standardized	  
format	  (SBML,	  CellML)	  should	  be	  used	  instead	  of	  scripts	  (e.g.	  MATLAB).	  Authors	  are	  strongly	  encouraged	  to	  follow	  the	  
MIRIAM	  guidelines	  (see	  link	  list	  at	  top	  right)	  and	  deposit	  their	  model	  in	  a	  public	  database	  such	  as	  Biomodels	  (see	  link	  list	  
at	  top	  right)	  or	  JWS	  Online	  (see	  link	  list	  at	  top	  right).	  If	  computer	  source	  code	  is	  provided	  with	  the	  paper,	  it	  should	  be	  
deposited	  in	  a	  public	  repository	  or	  included	  in	  supplementary	  information.

22.	  Could	  your	  study	  fall	  under	  dual	  use	  research	  restrictions?	  Please	  check	  biosecurity	  documents	  (see	  link	  list	  at	  top	  
right)	  and	  list	  of	  select	  agents	  and	  toxins	  (APHIS/CDC)	  (see	  link	  list	  at	  top	  right).	  According	  to	  our	  biosecurity	  guidelines,	  
provide	  a	  statement	  only	  if	  it	  could.
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N/A

N/A

No

N/A

N/A

N/A

N/A

We	  did	  provide	  the	  PRIDE	  accession	  code	  for	  our	  Mass	  spec	  data

N/A

The	  source	  of	  all	  the	  antibodies	  used	  in	  this	  studys	  is	  reported	  in	  the	  materials	  and	  methods	  
section

The	  source	  of	  cell	  lines	  used	  in	  this	  study	  is	  reported	  in	  the	  materials	  and	  method	  section
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N/A

G-‐	  Dual	  use	  research	  of	  concern

F-‐	  Data	  Accessibility

D-‐	  Animal	  Models

E-‐	  Human	  Subjects
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